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The United Nations and Earth
Resources Satellites
I. United Nations Activities in Remote Sensing of
Earth Resources by Satellite
A. Methods Employed by the United Nations for
Remote Sensing of the Earth Resources by Satellite
Remote sensing by satellite as a technique for surveying earth resources
caught the imagination of the scientific world as a direct result of the
Mercury and Gemini flights in the 1960s.1 The United Nation's awareness
of this science and of the implications in its utilization has been more
recent. The United Nations has established committees and working
groups to study and recommend actions, organized conferences, 2 organized
special U.N. Panels,3 disseminated information, secured the cooperation
Edward R. Finch, .lr. is a partner, Finch & Schaefler, New York, and is Vice Chairman,
Committee on Aerospace Law, Section of International Law. This article is presented by the
author in his individual capacity, and not as representing the U.S. Government or any agency
thereof.
Acknowledgement and appreciation is noted to Amanda Lee Moore, law student mem-
ber of the American Bar Association and legal researcher.
Based on speech before the ABA Standing Committee on Aeronautical Law and the
Committee on Aerospace Law, Section of International Law, American Bar Association
Annual Meeting on August 13, 1972.S-IL-jffee and R. A. Summers, The Earth Resources Survey Program Jells, ASTRO-
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data, concepts, results, and complaints. The Seventh International Symposium was held in
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and coordination of many scientific disciplines organized both nationally
and internationally, passed Resolutions to guide the conduct of space
activities, and drafted treaties and international agreements and recom-
mended them to Member States for ratification.
The U.N. Economic and Social Council issued reports on the subject in
1970 and 1971. The reports pointed out that
... resources satellites are expected to complement rather than replace al-
ready conventional techniques based on aircraft surveys, ground surveys and
laboratory work for mapping and natural resources development ... (Such)
techniques (are) employed, for example, in scores of Special Fund projects
being executed by the Resources and Transport Division.
4
On 29 November 1971, the U.N. General Assembly adopted unani-
mously a Resolution on "Convening the Working Group on Remote Sens-
ing of the Earth by Satellites" and thereby set in motion an inquiry into
substantive and procedural matters involving earth surveys by satellites. 5
The General Assembly had previously requested the Scientific and Techni-
cal Subcommittee (hereinafter the Scientific Subcommittee) of the U.N.
Committee on the Peaceful Uses of Outer Space to determine the time and
frame of reference for such a Working Group. The Scientific Subcommittee
decided in favor of a Working Group with the objectives of promoting the
maximum use of remote sensing by satellites, including the monitoring of
the total earth environment.
The U.N. Working Group on Remote Sensing of the Earth by Satellites
(hereinafter the U.N. Working Group) held an organizational meeting on 9
September 1971 in New York where the Honorable Franco Fiorio was
elected chairman. The U.N. Working Group's first substantive session will
be held in January 1973. Five main areas of study and future debate were
adopted to study the implications of remote sensing by satellite and to
assess the documents submitted to the U.N. Working Group in order to
produce a single background document:
I. State of the art of the scientific and technical developments concerning
sensors and methods for the collection, processing and interpretation of
data obtained from remote sensing of the earth by satellites
2. Users' potential, needs and priorities
3. Social and economic benefits from space remote sensing
4. Legal implications
5. Organizational requirements 6
4Development of Natural Resources, Natural Resources Satellites, at 2, U.N. Doc.
E/4779 (1970). See also U.N. Doc. E/4779/Add. I (1970) and U.N. Doc. E/4779/Add. 2
(1970).5G.A. Res. 2778, 26 U.N. GAOR Supp. 29 (1960).
6Report of the Scientific and Technical SubCommittee of the Work of its Ninth Session,
Annex I, at 4-5, U.N. Doc. A/AC.105/102 (1972).
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Six supplementary elements of analysis were added to the five at the
request of the Swedish delegation:
I. Platform and sensor design
2. Data acquisition
3. Data processing
4. Data storage and distribution
5. Interpretation
6. Use of information 7
The U.N. Working Group was charged to take into account in its
considerations the sovereign rights of States and the provision of the
Treaty on Principles Governing the Activities of States in the Exploration
and Use of Outer Space, including the Moon and Other Celestial Bodies
(hereinafter the 1967 Outer Space Treaty). This is the key treaty which in
conjunction with President Nixon's address to the U.N. General Assembly
on 18 September 1969 led to the subsequent evolution in the Earth Re-
sources Technology Satellites (ERTS) policies. The Scientific Subcom-
mittee further requested the U.N. Working Group to make recommenda-
tions for possible development, provision and operation of data collection
and utilization systems in the United Nations or other international frame-
work-a policy embodied in Article XI of the 1967 Outer Space Treaty.
The U.N. Working Group is further charged with the social, economic, and
legal implications for the international community that might arise as a
result of selecting any particular system.9
In its 29 November 1971 Resolution, the General Assembly welcomed
the Scientific Subcommittee's points of reference and shared with it the
view that remote sensing of the earth would be significant in the economic
development of all nations, particularly developing countries, and in pre-
serving the earth's environment, the Resolution pointed out that feasibility
experiments'0 scheduled by the United States for 1972 would make pos-
sible an early start on substantive work and expressed confidence that the
U.N. Working Group "would seek to promote the optimum utilization of
this space application for the benefit of individual States and of the in-
ternational community."
From the start the United Nations has recognized the necessity of a firm
foundation of factual knowledge concerning the science and technology of
remote sensing. Member States were requested to submit information on
71d. at 5-6.
818 U.S.T. 2410 (1967), T.I.A.S. No. 6347.
9Report of the Scientific and Technical SubCommittee of the Work of its Eighth Session,
at 4-5, U.N. Doc. A/AC. 105/95 (1971).
10 The experiments referred to are those flying on ERTS-A.
"G.A. Res. 2778, supra note 5.
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their national programs, as well as comments on the U.N. program. The
U.N. Working Group was authorized to obtain the views of relevant U.N.
bodies and specialized agencies and other international organizations. The
Secretary-General was requested to give his comments to the Working
Group. He, in turn, enlisted the services of international scholars who
prepared several working papers. Along with other materials illustrating
the extent to which the technical aspects of remote sensing of earth re-
sources by satellite has been investigated, the papers will be considered at
the U.N. Working Group's 1973 meeting.
The U.N. Committee on the Peaceful Uses of Outer Space (hereinafter
the Committee on Outer Space) and its Scientific Subcommittee have also
produced a number of basic studies on remote sensing which is defined as a
"system of methods for identifying the nature and/or determining the
condition of objectives on the earth's surface and of phenomena below or
above it, by means of observations from airborne and spaceborne plat-
forms." 12
B. United Nations Organizations and Committees
with Special Interest in Remote Sensing of the
Earth by Satellites
A survey of the U.N. framework emphasizes that it is a body uniquely
qualified to direct any international efforts on remote sensing of the earth's
resources. Beyond the U.N. Working Group, several other U.N. com-
mittees and organizations are being utilized to study and solve the prob-
lems of remote sensing.
The Committee on Outer Space was established by the General Assem-
bly on 12 December 1959. The General Assembly Resolution set forth
basic policy decisions which have guided and continue to shape recommen-
dations for the solution of outer space problems. Outer space and its
peaceful uses and exploration were recognized as being in "the common
interest of mankind" with benefits for States "irrespective of the stage of
their economic or scientific development." The General Assembly sought
to avoid national rivalries and emphasized "international cooperation for
peaceful purposes." There was to be a mutual exchange and dissemination
of information on outer space research. Programs which "could appro-
priately be undertaken under United Nations auspices" were to be studied,
12 Report of the United Nations Panel Meeting on the Establishment and Implementation
of Research Programmes in Remote Sensing, at 1, U.N. Doc. A/AC. 105/98 (1972).
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as well as legal problems likely to arise from space exploration.' 3 The
subject of remote sensing of the earth by satellite logically fell within the
scope of this Committee in general and its Scientific Subcommittee in
particular.
The Scientific Subcommittee has its full membership drawn from the full
U.N. Committee on Outer Space.' 4 The first group to study earth re-
sources satellites, quite naturally, was under this Subcommittee. It consid-
ers and reports on scientific and technological matters essential to an
understanding of space problems. Specialists agree that in such a tech-
nology as remote sensing, the technical feasibility and characteristics of a
project determine the type of solution which can be advanced for legal
purposes. 15
The Legal Subcommittee of the U.N. Committee on Outer Space sim-
ilarly draws its full membership from all the members of the Committee on
Outer Space. The resolutions, draft treaties, and agreements reported from
the Legal Subcommittee to the full Committee are usually adopted by the
General Assembly-the latest being the 1972 Convention on International
Liability for Damage Caused by Space Objects (hereinafter the 1972
Convention on Space Liability).'6 It can be anticipated that when the
results of the U.N. Working Group are fruitful to the point at which they
can be incorporated in a Resolution with legal implications, the Legal
Subcommittee will become involved in the process of discussing and decid-
ing issues to be reported to the full Committee. The matter relating to
activities carried out through remote sensing surveys of earth resources
were included on the Legal Subcommittee's agenda for its April 1972
meeting. As yet no official actions have been made definitely therefrom.
To achieve results in its field, the U.N. Working Group must consult
with a number of specialized agencies. The agencies which have expressed
their interest in the benefits from earth resources surveys by satellite are
the International Telecommunication Union (ITU), World Meteorological
"3The policy decisions evolved into what may be called the "principles of outer space."
The 1967 Outer Space Treaty incorporated them and added: the denial of national sover-
eignty in outer space and the freedom peacefully to use, explore, and investigate there for all
States. Variations on these principles may be found in the treaties, agreements and other
documents throughout this paper.
'
4Review of Activities and Resources of the United Nations, of its Specialized Agencies
and of Other Competent International Bodies Relating to the Peaceful Uses of Outer Space,
at 5, U.N. Doc. A/AC. 105/C. I/L.34 (1971).15E. Galloway, International Cooperation for Outer Space, S. Doc. No. 56, 89th Cong.,
Ist Sess., at 204-2 11, 217,219, 224, 228-229,241-249 (1965).
16G.A. Res. 2777, 26 U.N. GAOR Supp. 29, Annex, U.N. Doc. A/8429 (1971).
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Organization (WMO), Food and Agriculture Organization (FAO), Com-
mittee on Space Research (COSPAR), and, independently of the United
Nations, the European Space Research Organization (ESRO). For these
groups the technology developed for the use and exploration of outer space
will provide new and revolutionary methods for acquiring knowledge which
can be used to improve the variety of activities which they organize and
administer within and between nations.
Because of the multidisciplinary and interdisciplinary nature of the sub-
ject, the office of the U.N. Expert on Space Applications of the Outer
Space Affairs Division (OSAD) has become the focal point for information
on remote sensing within the U.N. family. The first U.N. Panel on Remote
Sensing Systems for Earth Resources Survey considered that as an in-
ternational office, OSAD might play a role in aiding in the dissemination of
data from global surveys and in providing objective advice about the
applications of remote sensing. The specialized agencies and regional com-
missions of the United Nations cooperate to the fullest extent possible with
OSAD. It is assumed that the Secretary-General will introduce whatever
additional machinery is necessary to achieve optimum cooperation and
coordination in this field, bearing in mind the firm policy of streamlining the
activities of the Secretariat as a whole. 17 At the U.N. Working Group's
preparatory session, the Resources Transport Division of the Secretariat
gave a comprehensive explanation of its interest in remote sensing from
space. It stressed the need for a continued cooperation between the U.N.
Working Group and the U.N. Committee on Natural Resources.
All these panels, committees, and organizations are sources of strength
for the U.N. Working Group to meet its objectives. However, it is signifi-
cant that the U.N. Working Group is under the Scientific Subcommittee of
the Committee on Outer Space. It is evident that the approach to the
problem of monitoring the earth's resources by satellites is first to deter-
mine the scientific and technical problems and their solutions.
Of further significance is that the U.N. Working Group's title is Remote
Sensing of the Earth by Satellites. It emphasizes the use of satellites as a
working tool for remote sensing of the earth. Aircraft, another tool for
remote sensing, is specifically not within the present terms of reference for
the U.N. Working Group.' 8
'
7 Report of the Secretary-General to the Scientific and Technical SubCommittee, at 3,
U.N. Doc. A/AC. 105/C. I/L.48 (1972).
18E. Galloway, The Role of the United Nations in Earth Resources Satellites, paper
presented at the Regional Meeting of the American Society of International Law, Feb. 4-5,
1972, at 3.
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II. The Nixon Impetus to Earth Resources Surveys
A. Speech to the U.N. GeneralAssembly on
September 18, 1969
The United States is the first nation to inaugurate an experimental
program for remote sensing the earth resources by satellite. It is also the
first to proclaim the basis on which the technology would be used and
made available. The Earth Resources Technology Satellite (ERTS) project
was formally approved in January 1969. On 18 September 1969, President
Nixon addressed the 25th Session of the U.N. General Assembly an-
nouncing a national policy for the ERTS program which advanced in-
ternational law on outer space. The ERTS and EREP [Earth Resources
Experimental Package (which will fly on SKYLAB)] programs were "dedi-
cated to produce information not only for the United States, but also for
the world community." The United States would "share both the adven-
tures and the benefits of space": the effort marked by the same spirit of
fraternal cooperation that has so long been the hallmark of the international
community of science." 19
B. NASA Implementation for the Nixon Impetus
By positive, concrete steps, the United States has sought to in-
ternationalize "man's epic venture into space." In June 1970, the U.S.
delegation presented to the United Nations an Announcement of Flight
Opportunity inviting governments, international organizations, agencies
and individuals to propose experiments for participation in investigations
relating to the application of earth observations resulting from the
ERTS-A, B, and SKYLAB flights. The Provisions for Participation laid
down the terms (specifications on funding, data analysis, reporting, release
of information, data storage and retrieval) by which agreement could be
made between the National Aeronautics and Space Administration
(NASA) and a Principal Investigator. When signed, the Provisions became
the agreement between them. Over three hundred experiments were ac-
cepted, representing about thirty-five countries and various international
organizations, educational institutions and private industry. 20
NASA subsequently issued guidelines to its own departments and the
other U.S. government agencies concerned in implementing the ERTS
programs. The guidelines were to assure an optimum program and mainte-
19Nixon, President, Strengthening the Total Fabric of Peace, DEPT. STATE BULL., 6
Oct. 1969, at 301.20
"An Earth-Exploring Satellite is Orbited," The New York Times, July 24, 1972, at I.
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nance of the program's scientific integrity. Governmental, commercial,
international agencies and commercial experiments were evaluated by the
same standards of scientific validity. Each project was funded by its spon-
soring government agency after NASA scientific acceptance.
The guidelines are most specific in the area of data handling. If an
Investigator requires airborne or ground access to the territory of a country
other than his own to obtain ground truth, 21 that access must be approved
by a government agency of the country concerned before the experiment
can be approved. In addition to the arrangements made specifically for the
Investigators, ERTS and EREP space-acquired data will be made "gener-
ally available to interested parties at an equitable and non-discriminatory
cost determined under U.S. costing arrangements." 22 The exact "cost" is
as yet undeterminable. It will include the charges for shipping raw data
from the Goddard Space Flight Center in Maryland to the Investigators.
Experts to help analyze the data will similarly be available to anyone for a
fee. NASA's own program can only. be to the extent of its budget. Partici-
pating Investigators are subject to refinement, change or even deletion if
data storage sources or money limitations so dictate.
NASA and other U.S. agencies planned the International Workshop on
Earth Resources Survey Systems held at the University of Michigan in
conjunction with the first U.N. Panel on Remote Sensing Systems for
Earth Resources Surveys and Later hosted the Seventh International Sym-
posium on Remote Sensing of the Environment.23 When the U.N. Panel
opened in Ann Arbor, President Nixon greeted those present "with the
wish that this International Workshop on Earth Resources Survey Systems
will help this new technology come into its own in the service of man-
kind." 24
NASA has taken great pains to facilitate the availability of ERTS and
EREP data on a non-discriminatory basis. It hopes to maximize the knowl-
edge of and benefits from these programs and encourage foreign, as well as
domestic, participation in on-going earth resources surveying activities.
2t Ground truth is information on local conditions of an area, e.g., weather, crops and
topography, which is necessary for interpreters properly to analyze the images from remote
sensing.22Interdepartmental Guidelines on Policy Relating to ERTS and EREP Experiments,
1972, at 6 (Cited as NASA Guidelines).
2The International Workshop on Earth Resources Survey Systems was attended by 300
representatives from 41 countries and 16 international agencies. Participants toured Purdue
University's remote sensing facilities, the Manned Spacecraft Center in Texas, Goddard
Space Flight Center, and held a final conference in Washington. Report of the United Nations
Panel on Remote Sensing Systems for Earth Resources Surveys, at 18, U.N. Doc.
A/AC. 105/92 (1971).24U.S./U.N. Press Release No. 51, 3 May 1971.
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The images and data transmitted to NASA receiving stations 25 will be
collected at Goddard, put on tapes or photo negatives and sent to the Earth
Resources Observation System (EROS) Data Center in Sioux Falls, South
Dakota. Catalogues of the data placed on file at the EROS Data Center
will be "distributed periodically to interested governments and in-
ternational organizations as well as to other interested parties." 26
Further examples of U.S. efforts at international cooperation are the
bilateral agreements on remote sensing with Canada, Mexico, and Brazil2 7
These agreements enabled the observed countries to have personnel
trained by NASA experts in handling data, to utilize the NASA hardware
for local surveys, and to exchange data and ground truth. Canada is
building its own data center, not yet completed, to process ERTS and
EREP data and convert it to imagery. Brazil is planning one. All three
countries have experiments flying on the ERTS-A and EREP (SKYLAB)
flights. Similar joint efforts and exchange of data may be anticipated from
the 25 May 1972 U.S.-USSR Agreements on Cooperation in Space Ex-
ploration and in Science and Technology.
III. Remote Sensing of Earth Resources
A. United States ERTS Program
The ERTS program is the major step in the merger of space and remote
sensing technology into an integrated experiment for developing and dem-
onstrating the techniques for efficient management of earth resources and
the environment. The projected increases in the earth's population, coupled
with a decrease in natural resources, creates the necessity for accurate
maps and discovery of capabilities for supporting the people of the world.
Increases in the rate of energy consumption also call for the conservation
of existing sources and the exploitation of new reservoirs of energy. Re-
mote sensing can be instrumental in planning for increased energy sources,
agricultural production and better use of water supplies.
NASA has launched ERTS-A and expects to launch ERTS-B and
SKYLAB in 1973. Each satellite will acquire multispectral images of the
earth surface in 100-mile-wide swatches and transmit this data to ground
stations, ending eventually on file at the EROS Data Center. ERTS-A's
25 Receiving stations are in Fairbanks, Alaska: Goldstone, California: and Greenbelt,
Maryland.26NASA Guidelines, supra note 20, at 7a.
27Earth Resources Agreement with Brazil, Sept. 10, 1968, 19 U.S.T. 6066, T.I.A.S. No.
6569. Earth Resources Agreement with Mexico, Dec. 20, 1968, 19 U.S.T. 7809, T.I.A.S. No.
6613. Letter plus Annex from Marcel Cadieux (Ambassador of Canada) to the U.S. Secretary
of State, May 14, 1971.
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planned orbit is a circular, sunsynchronous, near-polar path at an altitude
of 496 n. miles. 28 This orbit will provide coverage of any spot on earth
every 18 days at exactly the same time of day. Each satellite will remain in
orbit about a year. Such orbital precision will enable each Investigator to
record weather data, make observations on crop conditions and note any
other ground data pertinent to the analysis and interpretation of the multi-
spectral images. 29
B. The Contributions of Remote Sensing
The data from the ERTS satellites, when analyzed, will provide an
improved basis for the necessary decision-making in agriculture, carto-
graphy, forestry, geography, geology, hydrology and oceanography:
Mineral resources can be detected and river systems measured. Pollution
patterns can be mapped as they appear in air, land, and water. Housing and
transportation can be analyzed for urban-regional planning. From the dis-
tribution of snow, estimates can be made of the rate of melting so that floods
can be predicted far in advance of their rise. The blighted parts of forests and
crops can be detected so that steps may be taken to prevent the spread of
insects and disease. Forest fires can be spotted before they spread beyond
control. Volcanoes can be monitored and the paths of storms and hurricanes
sighted long before they strike populated citiesP0
Man has already seen the benefits of meterological satellites in saving
lives and property through early storm warnings. By using remote sensing,
satellites add a new perspective to knowledge because they penetrate
deeply into environmental phenomena and operate with such rapidity that
quick reactions can be made to any changes to objects that are being
measured. Sensors and cameras that have already flown have detected corn
blights in the Middle West, patterns of fungus infestations in forests along
the Rocky Mountains, hitherto unknown phosphate deposits in North
Africa, unsuspected fishing grounds off the coasts of Taiwan, and untapped
supplies of fresh water in Hawaii.3'
At this point in time, remote sensing by satellite is a national activity
carrying selected international experiments. Soon it will be man's necessity
that this tool be international in effort and global in scope.
28Announcement of Flight Opportunity, 2 June 1970, Table I, and Aerospace Remote
Sensing of Agriculture, Earth Resources and Man's Environment-A Case for Its Utility, at
6, U.N. Doc. A/AC.105/C.I/W.G.4/CRP.4.29pick Up the Phone and Learn the Earth's Secrets, NATION'S BuSINEss, December
197 1, at 49.3 0E. Galloway, "Should the U.N. Draft a Treaty on Earth Resources Satellites?"-a
paper presented at the Regional Conference on Earth Resources Survey Satellites and
International Law, April 7-18, 1972, at 3. See also 1972 Proceedings, supra note 2, at 59.
31R. Lyons, Satellite-Borne Dowsing Rod to Be Orbited in Spring, The New York
Times, Feb. 4, 1972, at II.
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IV. The Legal Implications of Remote Sensing the
Earth's Resources by Satellite
There is widespread recognition that this new space technology can have
many consequences-political, economic, legal, social and cultural. Most
of the problems that are likely to arise have been identified, and there is
awareness on the part of many nations and international organizations that
institutions must prepare themselves to keep abreast of the new devel-
opments.
A. Sovereignty
Surveying by satellite offers many advantages in covering vast areas, but
how is the resulting information to be integrated with close pictures and
ground truth often obtained from aircraft, rockets and balloons? Scientists
and engineers responsible for solving problems need complete information
regardless of the particular tools used to gather and process data. How will
they be affected in achieving scientific goals for all mankind when veri-
fication requires information the acquisition of which might impinge on a
nation's sovereignty? There has been almost no significant international
protest to overflight by spacecraft of other countries' territory. There is a
divergent different view with respect to aircraft overflight.
Are there national rights of privacy for the observed country?3 2 Should a
non- Investigating country have control-exclusive or otherwise-over the
data collected concerning it? The 1967 Outer Space Treaty provides that
"outer space.., shall be free for exploration and use by all States with-
out discrimination of any kind on a basis of equality ..... Technology grew
putting a man on the moon. Many feel that sensing techniques may even-
tually become so refined and accurate that ground truth will be of secon-
dary importance. The NASA guidelines, mainly as a precaution, specify
permission of the observed country before a proposal will be approved.
B. Data Handling
A remote sensing satellite system has unusual legal problems of data
handling. ERTS-B data bits to be transmitted to ground terminals is esti-
mated to be 72 billion per day!33 Over a period of one year the sheer
volume of data staggers the mind. Arrangements must be made for storage
and retrieval of the information, for distinguishing between significant and
insignificant pictures, for ground stations to receive and process the digital
321972 Proceedings, supra note 2, at 254.
33 1d. at 43.
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form data sent to the earth from satellites. Trained personnel will be
needed to program computers. If there is beyond ERTS and SKYLAB a
worldwide system, who is going to pay for this informational system and
how is the cost to be calculated? Who will decide worldwide priorities
among the many choices of problems calling for solution?
The U.N. Working Group has determined five elements of analysis for
this problem: data acquisition, data processing, data storage and dis-
tribution, interpretation and use of information.3 4 To the U.N. Working
Group, the international community and individual States would seem to
have a definite interest in participating in the program formulation and
implementation, in order that there be agreement over what areas data are
to be collected. Legal problems arise if a global readout station, nationally
owned, did not guarantee the distribution and use of collected data in
accordance with all agreements. In order to ease the handling of data it
would seem most practical to collate receiving and processing facilities
through the United Nations.
From an international point of view, it seems essential that stored data
be adequately protected against unauthorized access. The U.N. Working
Group would investigate what arrangements are necessary to dispel fears,
real or imaginary, that data which may have great commercial or other
value, are being distributed in a way that might be considered detrimental
to the observed country. It hopes to find out what rights should legitimately
be exerted by the observed country in this respect and what organizational
arrangement could best help to preserve these rights. For international
areas, e.g., the oceans, special problems exist: who will decide how such
data would be retained and released?
C. Organization Patterns
Earth resources satellites pose much more complicated problems than
those faced thus far in developing institutions to keep abreast of space
technology. Ideas are now sought in the U.N. Working Group, in order
that national and international activities may be coordinated with the devel-
opment of earth resources satellites both in their experimental and oper-
ational stages. 35 From a world viewpoint, a multiplicity of existing in-
stitutions will operate in sovereign territory, but in non-sovereign outer
space there are unique organizational questions to be resolved.
The processed information is applicable to many problem areas, requir-
ing decision by many different groups of people within nations before
34 U.N. Doc. A/AC. 105/102, supra note 6, Annex I at 5-6.
3Galloway, supra note 30, at 5.
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action can be taken on the basis of available data. The information can be
collected and best used on a global basis, but when it is considered in
connection with the solution of local problems concerning agriculture, the
supply of water, mining and transportation, it can be anticipated that
difficulties will develop between local, state, and federal authorities as well
as among nations.
Organizations have also been formed outside the framework of the
United Nations which control international space activity successfully.
Some writers have currently recommended a separate agency outside the
United Nations for ERTS, using these organizations as models. 36 How-
ever, neither the existing international organization for space commu-
nications, nor meterology, offers a duplicate pattern to be copied for re-
mote sensing.
D. Provisions of International Agreements and Treaties
Three categories of law may be defined for international law concerning
outer space:3 7
I. law which applies solely to outer space
2. law which applies to outer space and airspace
3. law which applies essentially to activities performed on the earth as a
consequence of the exploration and particularly the uses of outer space.
Earth resources survey satellites should be considered under all three of
these categories. They are a new technological tool which is placed in outer
space for functions which are earth-oriented. An examination of the
treaties and agreements on outer space, explorations and technology shows
that principles have in fact evolved which can be applied to ERTS.
The 1967 Outer Space Treaty has general guiding principles which can
serve as points of reference in working out a legal r6gime for remote
sensing by satellite.38 Article I provides that the exploration and use of
outer space "shall be . . . for the benefit ... of all countries, irrespective of
their degree of economic or scientific development, and shall be the prov-
ince of all mankind." Developing as well as developed nations are to share
equally in man's adventure into outer space.
Article X provides that equality shall serve as the basis for considering
any requests by other States party to the Treaty to be afforded an
opportunity to observe the flight of space objects by those States," the
361d. at 8. Ms. Galloway argues the international agency question both pro and con.3 71d. at 14. Ms. Galloway finds four types of international law concerning outer space.
However, the writer feels that more accurately there should only be three categories.3 8Supra note 8.
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conditions to be determined "by agreement between the States con-
cerned." By Article XI, the parties to the Treaty "agree to inform the
Secretary-General of the United Nations as well as the public and the
international scientific community" of all space activities. The Secre-
tary-General is to disseminate the information "immediately and
effectively."
The adventure into outer space, as Article III provides, shall be carried
on "in accordance with international law, including the Charter of the
United Nations." Article IX recognizes that adverse changes in the earth's
environment shall be avoided. And Article XIII provides that "any prac-
tical question arising in connection with activities carried on by the in-
ternational intergovernmental organizations" shall be resolved under the
principles specified in the Treaty.
Various clauses of the 1967 Outer Space Treaty contain principles
which have been implemented into more detailed treaties, as science and
technology developed and international support organized to meet new
challenges. This is the formula used in negotiating two additional space
treaties: the Agreement on the Rescue of Astronauts, the Return of Astro-
nauts and the Return of Objects Launched into Outer Space (entered into
force December 3, 1968), 39 and the Convention on International Liability
for Damage Caused by the Launching of Objects into Outer Space (Signed
on March 29, 1972 and awaiting ratification). 40
The 1972 Convention on International Liability clarifies the respon-
sibilities and obligations in Article VII of the 1967 Outer Space Treaty. It
contains provisions which are applicable to situations which may arise in
connection with remote sensing by satellite, insofar as they fall within the
definition of "damage" in this treaty. The technique of remote sensing by
multispectral scanner does not involve any harmful emissions. There is
always the possibility that ERTS hardware may cause damage upon
re-entry or by collision in orbit.
These international agreements dictate that cooperation and mutual as-
sistance will be the main theme of space exploration for peaceful purposes.
They also expose the critical problem of finding a suitable definition for
"outer space" in order to determine where the treaties now in force will
govern. "References throughout the 1968 Agreement on the Rescue and
Return of Astronauts to flights and landings of spacecraft indicate that the
principles of space law and the treaties will apply to lunar and deep (outer)
space ventures from the inception of the mission (liftoff) to its conclusion
3919 U.S.T. 7570 (1968), T.I.A.S. 6599.
40U.N. Doc. A/8429, supra note 16.
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(landing)." 41 But the rules governing orbital, sub-orbital, and partial orbital
activities are not so easily settled. Through the United Nations or other-
wise, the nations of the world will eventually define the extent of their
sovereignty over the airspace above their territories, and distinguish that
area from outer space by formal international agreement.
The United States declared its legal policy as to ERTS in President
Nixon's address to the United Nations, when he pledged that the program
would be "dedicated to produce information not only for the United States,
but also for the world community." This policy is consistent with that
established in the U.S. National Aeronautics and Space Act of 1958, in
which Congress declared that "activities in space should be devoted to
peaceful purposes for the benefit of all mankind." 42 It is also an extension
of the general principles in the 1967 Outer Space Treaty, to the United
States earth resources survey satellites activities.
The United States has taken the initiative in developing international
agreements on space and space law. The bilateral agreements with Mexico
(1968) and Brazil (1968) previewed President Nixon's speech and the
NASA Provisions for Participation, as cooperative efforts for research and
utilization of data from earth resources surveys by aircraft and space-
craft. 43 The 1971 U.S.- USSR Agreement on Space Cooperation, between
NASA and the Soviet Academy of Science, has set up schedules for the
exchange of scientific data and for cooperation in the study and coordina-
tion of experiments.4 4 The 1972 U.S.-USSR Agreements are in a similar
vein.
Article VII of the Agreement on Cooperation in Science and Tech-
nology provides for a joint commission on scientific and technical coopera-
tion. In Article IV, the countries agree to "encourage and facilitate the
establishment and development of direct contacts and cooperation between
agencies, organizations and firms of both countries." ' 45 The explicit termi-
nology recognizes the fact that soon commercial enterprises will be seeking
the scientific data. The Agreement on Cooperation in Space Exploration
takes into consideration the provisions of the 1967 Outer Space Treaty and
the 1968 Agreement on the Rescue and Return of Astronauts.
Article IV provides that the U.S. and USSR "will encourage in-
ternational efforts to resolve problems of international law in the explor-
41J. P. Chamberlin, Space Law: Its Importance in International Affairs, N.Y.L.J., July
29, 1971, at 1.
4242 U.S.C 2451 (1958).
43Supra note 27.44 NASA Release No. 71-57, March 31, 1971.
45The New York Times, May 25, 1972
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ation and use of outer space for peaceful purposes with the aim of strength-
ening the legal order in space, and further developing international space
law, and will cooperate in this field.4 6
The pattern of bilateral and multilateral agreements has successfully
promoted cooperation in outer space, and has kept it open for peaceful
uses. But it should be noted that some observers feel that this method does
not offer controls as detailed as may be desired for activities resulting from
remote sensing information.4 7 Similarly, adequate control may not be pro-
vided by treaties which rely on voluntary observance by States of prin-
ciples formulated to guide the conduct of space activities.
E. Legal Prognosis of the Evolution of
International Law for ERTS
The United States recognizes that there are legal, social and economic
aspects to ERTS activity but does not want to "get the cart before the
horse." 48 It feels that technical problems should be dealt with first. There
should first be further progress in the practical experimentation with the
hardware, better evidence as to the kinds of results that will be achieved
and the areas in which they are important, and experience with formats in
which the data will be the most useful to all mankind. 49 Thus, within the
United Nations, the U.S. policy has been to encourage the study of ERTS
problems in the Scientific Subcommittee Working Group alone. Currently
the only launching State for ERTS hardware, U.S. views must be weighed
most carefully on the investigations for remote sensing legal implications.
United Nations discussions on earth resources surveys by satellite have
shown that both developed and developing countries differ from the U.S.
view for the study of the ERTS question. During determinations for the
U.N. Working Group's original terms of reference, a Swedish-led group
(Canada, Iran, Italy, Sierra Leone, Sweden) had wanted the U.N. Working
Group to consider establishing operational systems within the U.N. frame-
work. The Swedish representatives did not even rule out the possibility of
the United Nations orbiting its own satellite one day. The United States
and the USSR both objected to this proposal. United States misgivings
about the United Nations undertaking a more ambitious program at that
stage were and still are based on such arguments as to cost and complexity
of such ventures. Further, the U.S. practice has been to share with other
461d.
4 7Galloway, supra note 30, at I I.
481972 Proceedings, supra note 2, at 112.49 1d.
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countries the data in this field through bilateral arrangements, and there
would arise U.N. duplication of U.S. efforts. 50
At the U.N. Working Group's provisional session the arguments contin-
ue. Some delegations, stressing that they considered that the mandate of
the U.N. Working Group covers legal, social and organizational aspects,
urged the U.N. Working Group to commence without delay the study of
those aspects of remote sensing satellites and to provide comments on the
many complicated problems that could be envisaged when this technology
passes beyond the experimental phase and becomes operational. Other
delegations underlined the desirability of consideration of political and legal
consequences of earth resources observations by satellites by the Legal
Subcommittee, which has great experience and knowledge in such mat-
ters.51
Developing countries fear the possibility of exploitation by the more
technically advanced nations. Their response to the numerous opportu-
nities offered by the United States (NASA) to prepare experts to make
practical use of the new earth resources space data has been disappointing.
Delegations stressed the need of establishing an early exchange of views
with the Legal Subcommittee, on the legal implications of remote sensing
of the earth by satellites. It was inferred that, although the terms of
reference of the U.N. Working Group stressed the importance of an
assessment of the technical and economic nature of the potential of remote
sensing, the Legal Subcommittee might benefit from some of the finds of
the U.N. Working Group as a preliminary basis to express its view on the
subject. 52
Most U.N. delegates believe that any progress will depend on the
cooperation of the U.S. and USSR. In the words of the Swedish delegate:
The United Nations is the organization where new activities of this kind
should be started, receive worldwide attention and backing, and where gener-
al rules of use should be established by common consent in order to avoid
abuse and exploitation by the stronger of the weaker.53
F. What Law Shall Apply to Earth Resources Satellites?
The U.N. Working Group recognizes the reasons why remote sensing of
the earth by satellites is necessary for man to preserve his environment for
5 1K. Teltsch,U.N. SeeksA Role in Satellite Data, The New York Times, July 20, 1971,
at 12.
51U.N. Doc. A/AC.105/102, supra note 6, at 2. For a list of issues that the U.N.
Working Group will most likely attempt to answer at its 1973 meeting, see E. Galloway,
supra note 18, at 17- 18.52U.N. Doc. A/AC.105/102, supra note 6, Annex I at 2-3.53Teltsch, supra note 50, at 12.
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future generations. It realizes that the main limiting factor in the devel-
opment of ERTS satellites will be the cost of the system to those who are
using the data. Satellites and space platforms are expensive, and to this
investment in space vehicles must be added the cost of processing astro-
nomical amounts of data at ground stations, as well as its dissemination to
experts who know how to use the information in solving problems. The
U.N. Working Group, therefore, understands the imperativeness of the
need to set up a definitive international legal order for earth resources
satellites.
There are, unfortunately, major points on which no agreement has been
reached. What law shall be applied: the launching State's law-the observed
State's-international law-the general principles of space law or possibly
the new law of a treaty specifically on remote sensing activities?
What shall be the working mechanism for the law's progressive imple-
mentation to earth resources satellites? Shall violations be rectified through
normal diplomatic channels or by the International Court of Justice? As a
possible procedure there is the temporary or permanent inquiry by a
specialized commission (e.g., the Claims Commission of the 1972 Con-
vention of International Liability), binding if the parties have so
agreed-otherwise only a "recommendatory" decision which should be
considered in "good faith." Often considered the most workable system is
the INTELSAT standing panel-type arbitration board, a seven man impar-
tial tribunal whose decision shall be based upon generally accepted prin-
ciples of law, and is binding upon the parties in "good faith."54
V. Conclusions
The first remote sensing satellite is now orbiting the earth. The sensors
are surveying, the data is being received and analyzed. Without minimizing
any of the technical problems which may still remain, it is an imperative
realization that inquiry into social, economic, and legal ramifications of this
program should develop parallel to the technical. Delay will compound the
legal problems and may, in effect, diminish the maximum utilization of the
data by all mankind, especially in the developing States.
An operational earth resources satellite system requires long-term com-
mitments for States, governmental agencies, and private corporations.
Since techniques for remote sensing interpretations are in their infancy,
and largely known in the U.S. and USSR, great efforts will be necessary in
education and training for other countries, both nationally and in regional
54S. E. Doyle, Permanent Arrangements for the Global Commercial Communications
Satellite System of INTELSA T, 6 INT'L LAWYER 258, April 1972.
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and global cooperation. A coordination of efforts is therefore a necessity
for the most optimal results. A global integration of data is a necessity if
the world resources and environment is to be saved and preserved. Mea-
suring and keeping track, for example, of urban areas, agricultural areas,
forest land and blighted areas worldwide, can have a unifying effect if it is
done by the United Nations.
The U.N. Working Group should spend time planning the future coordi-
nation pattern. Incumbent to this would be the study of the various impli-
cations of remote sensing by satellite with final recommendations. The
solution of ERTS legal problems will be extremely useful in patterning for
direct broadcast satellite legal problems. After the U.N. Working Group
completes the substance and procedure of coordination, the U.N. Outer
Space Affairs Division should take over. Already the focal point for all
space applications activity and information, the OSAD should be ready to
handle the executive and administrative aspects of a global system imple-
menting the U.N. Working Group's recommendations.
Another international agency devoted to remote sensing problems would
be a duplication of efforts. If established by treaty outside the framework
of the United Nations, its jurisdiction would be limited. Its terms of
reference would not include the problems arising from related and often
overlapping space technology which might develop in the future. Neither
should it assume the other satellite activities already organized along func-
tional lines on an international basis, such as communications and mete-
orology. Within the United Nations, such an additional agency might find it
difficult to accomplish its objective. Major space functions are already an
integral part of such specialized agencies as ITU, WMO, UNESCO,
WHO, and the Economic and Social Council with its interest in natural
resources.
A fundamental basis of guiding legal principles has already been laid in
the 1967 Outer Space Treaty and in President Nixon's address. Earth
resources satellites' legal developments should follow the existing pattern
of legal evolution on these already established principles. Where existing
principles do not apply to emerging problems, we should again look to the
United Nations to provide suggested governing principles.
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